Apocrine metaplasia is a very common finding in the female breast after the age of 25. It is so common that many people regard it as a normal component of the breast. This, however, is only really the case in apocrine sweat glands of the axilla and in the peri-areolar apocrine glands. The apocrine cell does, however, contribute to a number of different breast lesions, some of which are very taxing diagnostically; apocrine variants of both in-situ and invasive cancer are encountered. This review considers the common apocrine metaplastic lesions seen in fibrocystic change as well as apocrine adenoma, apocrine change within sclerosing adenosis, atypical apocrine lesions and apocrine malignancies. 1) . On H&E staining, two distinct types of apocrine cells are evident, although some may show intermediate features. In the first type, the cytoplasm is granular and strongly eosinophilic; a supranuclear vacuole, which may contain yellow brown pigment rich in iron or haemosiderin, is frequently present. The apical portion of the cell contains coarse birefringent granules. The nuclei are generally globoid and are usually pale with one or two prominent nucleoli, but they may be hyperchromatic as is usually seen in flattened apocrine epithelium in tension cysts, when nucleoli are not visible. The second type has a cytoplasm that is distinctly foamy with small vacuoles that may coalesce and show lipofuscin pigment in their cytoplasm. 1 The nuclei are usually central and show the same features as the first type.
Apocrine cells stain with periodic acid-Schiff after diastase digestion and are immunoreactive for epithelial membrane antigen (EMA) and cytokeratins 8 and 18 . Normal apocrine cells do not express oestrogen (ER) or progesterone receptors (PR) but are positive for androgen receptors (AR). 2 3 They also stain with three proteins found in cyst fluid, called gross cystic disease fluid protein (GCDFP) 15, 24 and 44. 4 GCDFP15 is identical to prolactin inducible protein, GCDFP24 is apolipoprotein D and GCDFP44 is zinc a2 glycoprotein.
Metaplastic apocrine cells within the breast are similar to normal axillary, areolar and perineal apocrine cells, having apocrine secretions and identical staining reactions. One of the reasons, however, that these are often not regarded as normal components is that examples of gradual metaplastic change from the normal cuboidal epithelium can be seen and cells with intermediate features can also be discerned on careful examination, suggesting that these are true metaplasia (fig 2) . This view is, however, often disputed. The mechanism for the development of apocrine metaplasia from normal cuboidal epithelium is not well characterised, but it is a pathognomic component of fibrocystic change and in type I breast cysts. 5 
APOCRINE LESIONS IN THE FEMALE BREAST
Apocrine change in the breast is seen in a broad spectrum of lesions ranging from microscopic cysts to invasive apocrine carcinoma. Not only are some of these lesions difficult to categorise, but also there is controversy regarding their relative risk of subsequent carcinoma development. Fibrocystic change, fibroadenomas, hamartomas, papillomas, sclerosing adenosis and apocrine adenoma are all benign breast lesions that can show apocrine change as one of their histological features.
Apocrine lesions can be divided into simple and papillary apocrine changes, those of uncertain significance, those found in association with other lesions, apocrine ductal carcinoma in-situ and invasive apocrine carcinoma. In addition to carcinomas with obvious apocrine differentiation, other carcinomas have some apocrine features and it may be that a significant number of breast tumours arise from apocrine epithelium or that a significant number can express some apocrine features.
Apocrine metaplasia in fibrocystic change
Fibrocystic change is an extremely common finding, which is evident in about 50% of women of reproductive age. 6 Formation of cysts is one of the basic morphological criteria of this disease. These cysts can be microscopic or grossly visible. Miller et al, 5 categorised cysts into two types based on their electrolyte content. Type I cysts have a high concentration of potassium and low concentrations of sodium and chloride (K:Na ratio .1.5). High concentrations of androgen and oestrogen conjugates and epidermal growth factor are also present in this type. Type II cysts have high concentrations of sodium and chloride and low concentrations of potassium (K:Na ratio ,1.5). Lower concentrations of sex hormones and epidermal growth factor are also a feature of type II cysts. The cyst lining was found to be closely related to the content, where type I cysts are Abbreviations: ADH, atypical ductal hyperplasia; APM, apocrine metaplasia; AR, androgen receptor; DCIS, ductal carcinoma in-situ; ER, oestrogen receptor; GCDFP, gross cystic disease fluid protein; NST, no special type; PAC, papillary apocrine change; PR, progesterone receptor usually lined by apocrine cells and type II cysts are usually lined by flattened epithelium. There was initial evidence to suggest that type I cysts had a higher likelihood of recurrence than type II cysts, 7 8 but this has not been reproduced in studies with larger numbers of patients and longer follow-up. 9 Women with palpable cysts who have undergone aspiration, have been reported to have a slightly increased risk of subsequent carcinoma development. 10 11 However, two of the largest studies with long term follow-up showed conflicting results. The current consensus is that gross cysts are not associated with any significant increased risk of subsequent carcinoma development, therefore these women do not require any further follow-up than would be offered routinely. 12 13 The study by Tsung et al 14 revealed that apocrine cells were present in both type I and type II cysts and that cyst type could not predict the likelihood of subsequent carcinoma development.
The incidence of apocrine cysts found in normal breasts obtained from autopsies is said to be as high as 85%. 15 This prompted Eusebi et al 16 to conclude that apocrine features should be considered a normal change in breast epithelium rather than a true disease. Wellings and Alpers 17 examined the frequency and age distribution of apocrine cysts in normal women versus women who developed cancer in the same or contralateral breast. They reported that apocrine cysts were more common in cancer-associated breasts (83%) than in normal breasts (52%).
Also, the average number of foci with apocrine cysts was higher in cancer-associated breasts. They concluded that apocrine metaplasia (APM) could be a manifestation of epithelial unrest. Their conclusion led Haagensen 18 to suggest that APM of the breast is either a precursor of malignant transformation in itself or that the metaplasia is a reflection of an underlying stimulus that renders the breast more susceptible to neoplasia.
Microscopic cysts lined by a single layer of apocrine epithelium are non-proliferative lesions that are not associated with any increased risk of subsequent carcinoma development. 12 19 In 1996, Page et al 20 stratified apocrine cysts lined by papillary apocrine epithelium into categories of increasing complexity using a combination of histological and cytological pattern rules. In this study, papillary apocrine change (PAC) was categorised into three forms: simple PAC, complex PAC and highly complex PAC (fig 3) . Simple PAC can be identified when the epithelium lining an apocrine cyst is focally 3 or more cells thick, with the resulting mounds of cells showing no tendency to touch one another. These clumps of cells are broader at the base than at the tip.
In complex PAC, the papillae were taller, more attenuated and showed a tendency to touch each other within the lumen. Highly complex PACs were identified by the greatly elongated papillae, usually 2 or 3 cells in width, forming narrow arcades of apocrine cells intertwined with other papillations. This last category was quite uncommon, being only 1% of all reviewed biopsy specimens. The nuclear features were the same as those seen in unremarkable apocrine change. The authors reported that although there was a slight increased risk of subsequent carcinoma development in association with PAC, most of the increased risk was related to the presence of atypical hyperplasia of ductal (non-apocrine) type (ADH). The relative risk was only 1.2 after women with ADH were excluded. Women with highly complex patterns of PAC without ADH did, however, experience a relative risk of 2.4, but due to the small number of cases, this did not achieve statistical significance. Apocrine cells do show a degree of nuclear variability, even in simple epithelium. This is partly a product of cross cutting of a large nucleus and partly an intrinsic property of apocrine epithelium. This phenomenon is recognised by most cytologists, especially in cyst fluids; even moderate degrees of nuclear variation and atypia are ignored unless there is necrosis or significant mitotic activity.
Apocrine adenoma
These lesions are extremely rare and the number of cases reported is not sufficient to determine the level of risk associated with these. They are unusual adenomas composed entirely of apocrine cells and are generally accepted to be benign. Pure breast adenomas with apocrine differentiation were described by Hertel et al in 1976. 21 The criteria require the lesion to be homogenous throughout; to be sharply demarcated from the surrounding breast tissue; to have only epithelial proliferative elements; and to have a minimal, supportive stromal component.
APOCRINE LESIONS OF UNCERTAIN SIGNIFICANCE
Apocrine change in sclerosing adenosis (apocrine adenosis) This has been called apocrine adenosis in the past, but this term has also been used for a completely different condition. 22 It is therefore better to use the more descriptive term, ''apocrine change in sclerosing adenosis'' to avoid confusion with the lesion described in association with adenomyoepithelioma. This is a rare lesion, defined as the presence of apocrine cytology in a recognisable lobular unit associated with sclerosing adenosis . 23 These workers ascribed a relative risk of 5.5 to this lesion, but only in the postmenopausal setting. The number of cases, however, was low and therefore the true risk is still somewhat uncertain. This lesion is sometimes also seen in association with radial scars and can be extremely difficult to distinguish from cancerisation of lobules by apocrine ductal carcinoma in-situ (DCIS). Helpful features are the presence of necrosis or mitotic activity, which are not generally seen in apocrine change within sclerosing adenosis.
Atypical apocrine hyperplasia
This condition is an intra-ductal or lobular lesion composed of recognisable apocrine epithelium but with architectural patterns and/or cytological atypia, which are not normally seen in papillary apocrine metaplasia ( fig 6) . The architectural changes seen in this condition that are not generally found in papillary apocrine metaplasia include Roman bridges, cribriform patterns with round holes and multiple micropapillary fronds without connective tissue cores. 24 Nuclear changes having a threefold variation in nuclear size and prominent nucleoli sometimes eosinophilic, are cytological changes, which are not often seen in standard papillary apocrine change. Atypical apocrine hyperplasia is currently insufficiently studied and its relationship to apocrine ductal carcinoma in-situ is unclear but it is likely that this represents a precursor lesion. One of the problems of studying this lesion is that it has marked similarities to apocrine ductal carcinoma in-situ and the criteria to distinguish these two lesions are not clearly defined. Features that can be used to attempt to distinguish these conditions are similar to those seen in atypical apocrine change in that necrosis and mitotic activity are not generally seen in atypical apocrine hyperplasia. Furthermore, established apocrine ductal carcinoma in-situ usually has periductal or periacinar fibrosis around the ducts or acini containing the in-situ proliferation and usually shows a periductal or peri-acinar lymphocytic infiltrate. These features are generally not seen in atypical apocrine hyperplasia.
APOCRINE CHANGE WITHIN OTHER LESIONS
Radial scars As indicated above, apocrine change and atypical apocrine changes can be a feature of radial scars and there may be marked distortion of the architecture due to the elastosis associated with these. Assessment of the apocrine lesion itself should be performed in isolation from the association with the radial scar, but bearing in mind that there may be fibrosis and lymphocytic infiltration secondary to the process causing the radial scar; this may not be indicative of periductal fibrosis and inflammation associated with apocrine ductal carcinoma in-situ.
Papillomas
Apocrine change is frequently associated with benign papillary lesions. This apocrine change can have rather complex architectural appearances and can also be very solid, with marked nuclear atypia (fige 7). This often leads to the differential diagnosis between apocrine ductal carcinoma insitu arising in a papilloma and atypical apocrine change within a papilloma (atypical papilloma). These papillary lesions are generally found in lactiferous sinuses; in general, the authors favour a diagnosis of atypical papilloma unless there is obvious apocrine ductal carcinoma in-situ affecting the ducts outside the papillary lesion. The reason for this is that invasive apocrine carcinomas around major nipple ducts associated with papillary lesions are vanishingly rare and the authors do not recall ever seeing this association despite an extensive referral practice. To our knowledge, this is also not well represented in the literature. Other terms for these papillary lesions when there is fibrosis obliterating much of the papillary nature, include sclerosing duct papilloma and ductal adenoma.
Fibroadenomas and phyllodes tumours
Apocrine change within fibroadenoma is seen in approximately 10% of fibroadenomas. 25 Fibroadenomas having cysts over 3 mm, sclerosing adenosis, epithelial hyperplasia or papillary apocrine metaplasia were described as complex fibroadenomas by Dupont et al. 26 These were associated with an increased relative risk of 3.1 times in this study. The apocrine metaplasia is not usually atypical and indicates the hamartomatous nature of these proliferations. Apocrine metaplasia may also be seen in hamartomas but is not a feature of phyllodes tumours. This is because phyllodes tumours are clonal; metaplastic changes would neither be expected, nor appear to occur, in this neoplastic process.
MALIGNANT APOCRINE LESIONS
Apocrine ductal carcinoma in-situ Apocrine differentiation in DCIS is one of the most underrecognised changes in breast pathology. This phenomenon is only occasionally alluded to in the literature and whenever this lesion is discussed, a cautious approach is usually advised. 24 Apocrine DCIS characterised by extensive proliferation, marked nuclear pleomorphism, multiple prominent nucleoli and comedo-type necrosis, represents the least diagnostic difficulty (fig 8) .
Although apocrine DCIS can also be diagnosed in cases with lesser degrees of nuclear pleomorphism, the diagnostic challenge in such cases is the accurate categorisation of the nuclear grade. 27 The participants of the Consensus Conference on the classification of ductal carcinoma in-situ, in 1997, 28 recognised apocrine DCIS as a special variant, but no recommendations on sub-classification were made. More recently, Leal et al 29 attempted to define criteria for lowgrade apocrine DCIS. They stratified their cases into low, intermediate and high histological grade according to nuclear grade and the presence of comedo-type necrosis. Nuclear grading was assigned to one of three grades according to nuclear size, pleomorphism and the characteristics of the nucleoli compared with the nuclei of benign apocrine cells. Nuclear size was defined as small (16 to Occasional large nuclei and/or multinucleated cells, with definite apocrine features and only mild to moderate pleomorphism, could be observed in nuclear grade 2 lesions and were not considered sufficient to imply nuclear upgrading. Grade 3 nuclei were of intermediate or large size and showed marked pleomorphism with a coarse chromatin pattern, irregular nuclear contour and frequent multiple nucleoli. In their series, low-grade apocrine DCIS was defined by the presence of grade 1 or 2 nuclei and no evidence of necrosis. High-grade apocrine DCIS had grade 3 nuclei (showing multiple nucleoli and coarse chromatin) as well as extensive necrosis. Intermediate grade apocrine DCIS included those cases showing grade 1 or 2 nuclei with necrosis as well as cases with high-grade nuclei and no necrosis. Striking tumour heterogeneity was evident, which led the authors to speculate that low-grade apocrine DCIS may be a precursor of high-grade lesions.
Some pathologists also advocate mitotic activity, periductal fibrosis and inflammation as a feature helpful in the diagnosis of apocrine DCIS. 30 To conclude, apocrine DCIS should be graded, and because of the marked heterogeneity, the nuclear grading should be based on the foci showing the greatest degree of pleomorphism. Although apocrine DCIS is usually associated with intraluminal necrosis, the presence of necrosis is not necessary for the diagnosis of this lesion; however, caution should be taken to avoid the over-diagnosis of a benign apocrine proliferative lesion. 13 24 This is especially important as even ''normal'' apocrine metaplastic cells may show moderate degrees of pleomorphism. 
Invasive apocrine carcinoma
The incidence of pure apocrine carcinoma (fig 9) varies from ,0.3% to 4%. 25 31 This variability in incidence is likely to be a result of the lack of well-defined diagnostic criteria. Rosen 32 stipulates that the term should be reserved for neoplasms in which all or nearly all the epithelium shows apocrine cytological features. In contrast, focal apocrine differentiation is quite common and has been reported in up to 60% of carcinomas of no special type (NST), ''ductal NST''. 33 When the apocrine phenotype is based on the immunoexpression of the 15 kDa glycoprotein of gross cystic disease fluid (GCDFP), the incidence is as high as 72%. 34 Areas of apocrine differentiation have also been reported in special type cancers, including papillary and lobular carcinomas. 35 36 The apocrine phenotype can be further corroborated by additional studies, including the presence of periodic acid-Schiff positive cytoplasmic granules and the demonstration of empty vesicles and osmiophilic granules at the ultrastructural level. 37 38 Grossly, these tumours are indistinguishable from other mammary carcinomas. 32 Tumour size, presentation, incidence of lymph node positivity and grade do not differ significantly from NST tumours. In two reports that specify the laterality of the disease, the left side predominates, a fact that should be interpreted with caution because the total number of invasive cancers in these two reports is only 51. These authors also concluded that apocrine carcinoma is not clinically distinct from NST carcinoma. 39 40 Only two cases of bilateral apocrine carcinoma have been reported, one synchronous and the other metachronous. 41 42 Microscopically, apocrine carcinomas show the same architectural growth pattern as other NST mammary carcinomas, differing only in their cytological appearance. Invasive carcinomas showing prominent apocrine change are characterised by a distinctive immunohistochemical profile, being ER2/PR2/ AR+. 43 44 In a recent series of a 145 carcinomas, 60% of NST invasive carcinomas were immunopositive for AR. However, in the 12 cases showing prominent apocrine differentiation, 7 (58%) were ER2/PR2/AR+. This study indicates that AR positivity may be common to all invasive carcinomas rather than being restricted to apocrine carcinoma. 45 The above studies suggest that there is not enough evidence in the literature to recognise the apocrine phenotype as a special type carcinoma. However, a recent study by Japaze et al 46 identifies a subtype of invasive apocrine carcinoma, namely, pure invasive apocrine carcinoma. According to their findings, pure invasive apocrine carcinoma may represent a distinct clinicopathological entity with a less aggressive behaviour than ductal carcinoma NST and might be regarded as an independent prognostic factor in early breast cancer. According to these authors, pure invasive apocrine carcinoma should contain large cells with abundant eosinophilic cytoplasm, usually granular, in cells with a nucleus:cytoplasm ratio of 1:2 or more. The cells should have round and/or pleomorphic, large vesicular nuclei similar to those in apocrine metaplasia, and sharply defined borders or linear and well-defined cell margins. These features should be present in at least 75% of the microscopic fields studied. Other features which were often seen were prominent nucleoli in a high percentage of the fields (more than 50%) and apical convexity (cytoplasmic snouting) of the cytoplasm where there were luminal spaces.
Cases with clear cells of any type comprising any proportion of the cell total and specific types of carcinomas (tubular, lobular, mucinous, invasive micropapillary and medullary) in association with invasive apocrine carcinoma, exclude these tumours from the category of pure invasive apocrine carcinoma.
Apocrine cells in cytological preparations
Apocrine cells are often seen in association with macrophages and benign duct epithelial cells in smears from fibrocystic change and also in smears from breast cyst fluids. Benign apocrine cells may occasionally be rather worrisome in breast cysts, especially if these are inflamed. Although clear cyst fluids need not be examined, Tsung et al 14 recommended that all cloudy or turbid cyst fluid should be cytologically examined, based on their finding of malignancy in occasional samples with turbid fluid; furthermore, the various guidelines on cytology suggest that cloudy or bloodstained cyst fluids should be examined. 47 Atypical apocrine cells from fibrocystic change, and especially apocrine change in sclerosing adenosis, may be extremely difficult to distinguish from apocrine carcinoma. If there are mitoses or if necrosis is present, carcinoma is the most likely diagnosis; but if these are absent, it is wise to be cautious. In cases of apocrine change within sclerosing adenosis, two cell types may be visible in the groups; in this instance a suspicious (C4) result is most appropriate. 48 Apocrine lesions in core biopsy specimens Apocrine lesions can cause difficulty in core biopsy specimens, especially when there is a small area of atypical apocrine adenosis (fig 10) or atypical apocrine hyperplasia. In the case of atypical apocrine adenosis, the problem is distinguishing this from cancerisation of lobules by apocrine type ductal carcinoma in-situ. As in cytological preparations, the presence of necrosis or mitotic activity is indicative of the latter, but in cases where these are not present, it may be difficult to be certain. Her-2 staining may help as, although atypical apocrine proliferations sometimes show weak positive membrane staining (fig 11) , very strong membrane staining or amplification on fluorescent in situ hybridisation testing is more likely to be seen in carcinoma. 49 Atypical apocrine hyperplasia in cores may also be indicative of more established apocrine ductal carcinoma insitu nearby. In both these conditions further levels are mandatory to exclude more diagnostic areas deeper in the core and, if not, a designation of ''lesion of uncertain biological behaviour'' (B3) is recommended. Excision biopsy or vacuum biopsy excision is advised for these unusual lesions.
Immunohistochemical profile of apocrine cells Apocrine cells show immunoreactivity for epithelial membrane antigen and cytokeratins 8 and 18, but these are not specific for the apocrine cell type. Alpha-1 antitrypsin and lysozyme are occasionally positive. 16 Characteristically, the cells are also known to be bcl-2 and S-100 negative. 50 ER and PR are also negative while AR is consistently positive. 2 3 Shim et al 51 investigated the importance of androgens and their receptors inhibin and activin and concluded that AR and activin A may be implicated in apocrine morphogenesis, but not in tumour progression. It is interesting that type I breast cysts have a high androgen content and it may be that there is a stimulatory feedback loop within some of these cysts producing proliferation and hence papillary apocrine changes. Gross cystic disease fluid proteins 15, 24 and 44 are major components of aspirated cyst fluid and are characteristic of apocrine cells. An antibody against GCDFP-15 stains the cytoplasm of apocrine cells diffusely, predominating in the apical region where the periodic acid-Schiff positive granules are located. When the cytoplasm is foamy, the stain tends to be diffuse throughout the cytoplasm. 52 The protein was reported to be absent in other tissues, with the exception of some acini of normal salivary glands and apocrine glands in other sites. This was attributed to the fact that salivary glands share common functions with apocrine glands. 37 53 GCDFP-24 or apolipoprotein-D antibodies show these proteins to be localised to apocrine epithelium within axillary skin. There is no localisation to eccrine glands, sebaceous glands or hair follicles. 4 Antibodies against GCDFP-44 show the protein to be localised in apocrine glands and metaplastic apocrine epithelium of the breast. Parotid gland and some eccrine glands of the skin from the palm and sole of the foot are also positively stained. 4 54 Selim et al 55 reported the presence of all three proteins in all examined cases of apocrine metaplasia, but only 63.6%, 54.5% and 63.6% of their cases of apocrine change within sclerosing adenosis were positive for GCDFP-15, GCDFP-24 and GCDFP-44, respectively. The authors also reported that in 9 cases of morphologically apocrine DCIS, only 77.8%, 55.6% and 66.7% of cases were positive for GCDFP-15, GCDFP-24 and GCDFP-44, respectively. In their 57 cases of non-apocrine DCIS, 42.1% were positive for GCDFP-15, 35.1% were positive for GCDFP-24 and 36.6% were positive for GCDFP-44.
Based on these findings the authors suggested the possibility that, as some apocrine lesions progress from putative precursor lesions, ''apocrine change in sclerosing adenosis'' to DCIS, they tend to lose one or more of their apocrine proteins, and that some cases of DCIS could be derived from apocrine cells that have lost some of these proteins or have structurally abnormal proteins that could no longer be detected by the specific antibodies. The authors also indicated that there was no significant association between the degree of differentiation of DCIS and the degree of expression of these markers.
Recent proteome expression profiling studies of breast apocrine macrocysts, normal breast tissue, and breast tumours have identified specific apocrine biomarkers (15-hydroxyprostaglandin dehydrogenase and hydroxymethylglutaryl coenzyme A reductase) present in early and advanced apocrine lesions. These biomarkers, in combination with proteins found to be characteristically up-regulated in pure apocrine carcinomas (psoriasin, S100A9, and p53), provide a protein expression signature distinctive for benign apocrine metaplasia and apocrine cystic lesions. 56 Tokes et al 57 studied some of the proteins involved in the formation of tight junctions in epithelial cells. The authors studied the expression of CLDN1 and CLDN2 (two members of the claudin family which are proteins involved in the formation of tight junctions) and stated that CLDN1 was present in eight out of the nine areas of APM studied as well as in normal breast epithelium. The protein was down-regulated in cases of invasive breast carcinoma, indicating that the protein might play a role in invasion and metastasis. On the other hand, CLDN4 was consistently absent in all areas of APM as well as in samples of special type carcinomas (mucinous, tubular and papillary), where the protein was either down-regulated or Response to therapy and predictive profile Earlier studies in the literature have addressed the subject of clinical significance of the apocrine phenotype. Comparison of invasive apocrine carcinomas with NST tumours matched for diagnostic parameters (e.g., stage) and time of diagnosis, revealed no statistical difference in estimated recurrence-free survival or overall survival. 39 40 58 However, the study by Japaze et al, 46 referred to above, suggests that pure invasive apocrine carcinoma may represent a distinct clinicopathological entity with a less aggressive behaviour than IDC-NOS and might be regarded as an independent prognostic factor in early breast cancer.
Several other studies investigating the immunohistochemical profile of apocrine lesions have shown that the apocrine phenotype is mostly associated with a characteristic profile (AR+/ER2/PR2/Bcl-2-ve). These findings prompt the possibility that these lesions might benefit from a different therapeutic regime than that suggested for NST carcinomas. 2 3 59 The concept that apocrine morphology may be associated with significant biological differences is further highlighted by recent molecular studies. Kasami et al 60 reported that androgen receptor CAG repeat lengths were longer in DCIS than in fibroadenomas or invasive carcinomas of the female breast, raising the possibility that longer CAG repeats could prevent the development of invasive disease. The authors also report that CAG repeats were longest in DCIS cases with apocrine features. Given these facts, future study of CAG repeat lengths in various apocrine lesions (metaplasia, apocrine change in sclerosing adenosis, apocrine DCIS and invasive apocrine carcinoma) might prove to be of benefit towards designing genotype based regimens for prevention and treatment of these lesions.
Jones et al 61 showed that invasive apocrine carcinomas have areas of loss and gain in common with invasive carcinomas of no special type, but also harbour alterations not previously reported as playing a significant role in breast carcinogenesis. These include losses at 2p and 9q and gains at 2q, 3p and 13q.
Farmer et al, 62 using gene expression microarrays, identified a group of tumours which were mainly characterised by apocrine features on histological examination, AR positive and ER negative hormone profiles and c-erbB2 amplification. These tumours were referred to as the ''molecular apocrine group'' and were found to represent 8-14% of the tumours studied by this technique. The clinical significance of these findings remains to be seen in future studies. N Apocrine ductal carcinoma in-situ can be difficult to grade.
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